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. TEM Images of the particles obtained in the absence of PVP. Below, particle size distribution lognormal fitted. Standard deviation (S.D) has suffered a more than two-fold increase, in comparison with the rest of the samples synthesized in the presence of PVP. 
In order to interpret the nature of the lower temperature anomalies we have tried to investigate their magnetic dynamics. To this end, we have characterized the samples aged for 4 and 48 h by measuring their AC susceptibility at several frequencies ( Figure S8 ). From the various methods traditionally employed to characterize the dynamics, we have chosen the determination of the preexponential factor τ0 in the fit of the temperature of the maxima of the out of-phase susceptibility to an Arrhenius law 1/(2πf) = τ0⋅exp(E/(kBT)), where f is the measuring frequency, E the activation energy and kB the Boltzmann constant (see Table S1 ). At this point we like to draw the reader's attention to the strong similarity of our AC susceptibility results with those of colloidal maghemite nanoclusters 1 and iron oxide nanoparticles formed by means of dendrons. 2 In those articles the reported low temperature magnetic features behave according to τ0 values in the range 10 -8 -10
-10 s, while the medium temperature ones offer values in the range 10 -19 -10 -23 s. Basic calculations on the dynamics of noninteracting magnetic particles 3, 4 indicate that, for measuring frequencies below the megahertz range, the temperatures of the out-of-phase susceptibility maxima depend on frequency according to an Arrhenius law with preexponential factors in the range 10 -9 -10 -12 s, while for interacting assemblies attempts to use this law result in nonphysically much lower values. Figure S8 . Out-of-phase AC susceptibility of sample NF-8at several frequencies: 1.1, 11 and 110 Hz.
In our case, given their complex microstructure, it appears obvious that all the present magnetic entities are mutually interacting. In this sense, the obtained preexponential factors for the medium temperature anomaly will naturally be understood. The analysis of the low temperature peaks, on the contrary, resulted in preexponential factors consistent with the slow dynamics of noninteracting particles but we find this interpretation very unlikely. Their relative sharpness, their regular dependence with the aging time, and the occurrence also in iron oxide nanoparticles prepared by completely different methods 1,2 point more to some phenomenon intrinsic to maghemite or to some usually appearing intermediate phase, although no rigorous interpretation of this phenomenon can be offered yet.
